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The effect of drying method on the structure of Ca2Al layered double hydroxide (Ca2Al-LDH) and the characterization of structural modification induced by the gluconate and oxalate additives

The L(ayered) D(ouble) H(ydroxide)s are inorganic compounds of layered structures. A layer consists of divalent and trivalent metallic ions and oxide ions. They are found in Nature in a large variety and many diverse compositions of representatives were prepared as well. Their general synthesis method is co-pre-precipitation. The LDHs are applied as carrier of organic molecules, catalysts as well as catalyst supports.
The target of our work was the Ca2Al-LDH, also known as hydrocalumite. It is a very important intermediate in the Bayer-process. In this process Al3+ and NaOH are recovered, while the Ca2Al-LDH is transformed to CaCO3. During the procedure the organic compounds that are present in the solution are able to intercalate between the layers of the LDH.
In the course of our experiments we prepared Ca2Al-LDH samples with the co-precipitation technique. In the syntheses various carbonate concentrations were applied. The samples were dried with various methods. During characterization (X-ray diffraction, scanning electron microscope and infrared spectroscopy) it was found that the drying processes influenced the particle size of the Ca2Al-LDH samples. Our other target was to characterize the structure-modifying effect of the gluconate and oxalate ions in the LDH. This part of the study is also justified because both compounds mentioned are present in the mother liquor and act as crystallization poisons.
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